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(54) Communication terminal having exchangeable parts 

(57) A communication terminal has a user interface 
having a keypad and display means, said key pad is 
included in a re leasable housing part assembly, a proc- 
essor controlling the terminal in dependence of the 
operation of the user interface, and identification means 
included in said housing part assembly for identifying 
the housing part assembly. The processor controls the 
display means in dependence of the identified housing 
part assembly. 
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Description 

[0001] The invention relates to a communication terminal having exchangeable parts. Hereby the user is able to 
replace e.g. one front cover with another front cover having another color or design pattern. Tne user is therefore able 
5 to personalize his phone to give it a distinctive outer appearance. 

[0002] During recent years it has become still more popular to exchange covers of phones in order to change the 
aesthetic appearance of the phone. Basically this started with the phone sold under the trade name Nokia 21 1 0™. Later 
on the phone sold under the trade names Nokia 51 10™ and Nokia 3210™. 

[0003] According to the invention there is provided a communication terminal comprising a user interlace having a 
io keypad and display means, said key pad is included in a releasable housing part assembly, a processor controlling the 
terminal in dependence of the operation of the user interface, identification means included in said housing part assem- 
bly for identifying the housing part assembly, said processor controls the display means in dependence of the identified 
housing part assembly, and the functionality of at least one of the keys of the keypad is displayed in the display, and the 
processor controls the display of the functionality of said at least one of the keys in dependence of the identification of 
is the front cover. Hereby the communication terminal is able to e.g. change user-interface by detecting a mechanical part 
connected thereto simply by selecting built-in application/server software. 

[0004] Preferably this concept is implemented in a cellular phone. By replacing covers on such a phone e.g. differ- 
ent key layouts will become available because the phone according to this aspect of the invention by itself provides the 
required software for supporting such a change. This will be of high commercial value because phones are sold in many 
20 variants due to requirements from the different operators. 

[0005] According to the invention it becomes possible to change the Ul style of a phone — just by exchanging e.g. 
covers. 

[0006] According to the preferred embodiment the releasable housing part assembly is an exchangeable front 
cover for a phone. The identification means includes two first connector parts where one of these is integrated in the 

25 exchangeable front cover for the phone while the other connector part is integrated in the main housing of the phone. 
[0007] In a first embodiment the first connector part has a mechanical interface, preferably a number of biased pins, 
and said second connector part has means for sensing, e.g. a number of switches for detecting the presence of said 
pins. Alternatively the phone and the front cover has two mating electronic connectors, through which the controller of 
the phone may transfer a request message to an identification circuit in the front cover. This identification may be a pas- 

30 sive circuit, e.g. an impedance, or an active circuit including it own operating system similar to what is known from SIM 
cards (Subscriber Identity Module) used in the GSM system. 

[0008] According to the preferred embodiment, in the keypad area the main housing of the phone may be provided 
with a plurality of switches. The keypad fitted into the front cover of the phone has pins for cooperating with respective 
ones of said plurality of switches. When a key is pressed the associated switch is activated, and the controller interprets 

35 the switches activated by key pressings in dependence of the identification of the front cover. This means that some 
switches may be disabled with one keypad and enabled with another. Similar to this the controller controls the text and 
messages displayed in the display. In this way it becomes possible to change the amount of keys and control the full 
user interface just by changing the front cover. The key layout known from Nokia 5110 (one soft key, one scroll key and 
one clear key 4- twelve alpha numeric keys) may be changed to the key layout known from Nokia 61 1 0 (two soft keys, 

40 one scroll key, one on-hook key and one off-hook key + twelve alpha numeric keys) may be operable on the very same 
main body of a phone. 

[0009] For a better understanding of the present invention and to understand how the same may be brought into 
effect reference will now be made by way of example only to the accompanying drawings in which :- 

45 Fig. 1 illustrates a preferred embodiment of a hand portable phone according to the invention. 

Fig. 2 schematically shows the essential parts of a telephone for communication with a cellular network. 

Fig. 3 shows in a front view a first front cover having a first key layout for the phone shown in fig. 1 . 

50 

Fig. 4 shows in a front view a second front cover having a second key layout for the phone shown in fig. 1 . 

Fig. 5 shows in a front view a switch layout supporting both the first and the second key layout shown in fig. 3 and 
4, respectively. 

55 

Fig. 6 shows in perspective the second keymat of the phone shown in fig. 4. 
Fig. 7 shows in perspective the first keymat of the phone shown in fig. 3. 
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Rg. 8 shows a cross section of a key in one of the keymats shown in fig. 6 and 7. 

Fig. 9 illustrates the software architecture in a cellular phone according to a preferred embodiment of the invention. 

5 Fig. 1 0 shows schematically the interlace between the identification unit and the processor used in a communica- 

tion or computing terminal according to the invention. 

Fig. 1 1 shows schematically a preferred embodiment of the identification unit used in a communication or comput- 
ing terminal according to the invention. 

10 

Fig. 12 is a flow chart illustrating the decision process performed by the processor in a preferred embodiment of a 
communication or computing terminal according to the invention. 

[0010] Fig. 1 shows a preferred embodiment of a phone according to the invention, and it will be seen that the 
is phone, which is generally designated by 1 , comprises a user interlace having a keypad 2, a display 3, an on/off button 
4 fig. 3), a speaker 5 (only openings are shown in fig. 1), and a microphone 6 (only openings are shown in fig. 1). The 
phone 1 according to the preferred embodiment is adapted for communication via a cellular network, but could have 
been designed for a cordless network as well. 

[0011] According to the first embodiment shown in fig. 1 and 3, the keypad 2 has a first group 7 of keys including 
20 twelve alphanumeric keys. In addition to this the keypad 2 has two soft keys 8, a scroll key 1 0 for navigating the cursor 
in the display 3, a key 1 1 for switching between numbers and letters for the twelve alphanumeric keys in the first group 
7 of keys, a "clear key" 9 for clearing one or more letters from the display, and two call handling keys 15 for establishing 
and terminating a call, respectively The present functionality of the two soft keys 8 are shown in separate fields in the 
display 3 just above the two soft keys 8. This key layout is characteristic of e.g. the Nokia 21 10™ phone and the Nokia 
25 3810™ phone. 

[0012] According to the second embodiment shown in fig. 4, the keypad 2 has a first group 7 of keys including 
twelve alphanumeric keys. In addition to this the keypad 2 has a single soft key 8, a scroll key 1 0 for navigating the cur- 
sor in the display 3, and a "clear key" 9 for clearing one or more letters from the display 3. In this embodiment the single 
soft key 8 handles the call handling. The present functionality of the single soft key 8 are shown in a separate field in 
30 the display 3 just above the soft key 8. This key layout is characteristic of e.g. the Nokia 31 1 0™ phone, the Nokia 321 0™ 
phone, and the Nokia 51 10™ phone. 

[0013] The phone includes exchangeable front covers 21, 22, whereby the user has the possibility to switch 
between e.g. the front covers 21 and 22 shown in fig.3 and 4, respectively. This means that the user may select to use 
his preferred key layout in his phone. The locking mechanism for the exchangeable front covers 21 , 22 will not be 

35 explained in details, but the solutions used in the Nokia 321 0™ phone or the Nokia 5110™ phone will be applicable. 
[0014] Rg. 2 schematically shows the most important parts of a preferred embodiment of the phone, said parts 
being essential to the understanding of the invention. The preferred embodiment of the phone of the invention is 
adapted for use in connection with the GSM 900 MHz and GSM 1800 MHz network, but, of course, the invention may 
also be applied in connection with other cellular phone networks or cordless networks. A processor 18 controls the com- 

40 munication with the network via a transmitter/receiver circuit 19 and an antenna 20. 

[0015] The microphone 6 transforms the user's speech into analog signals, and the analog signals formed thereby 
are A/D converted in an A/D converter (not shown) before the speech is encoded in an audio part 14. The encoded 
speech signal is transferred to the processor 18, which i.e. supports the GSM terminal software. The audio part 14 
speech-decodes the signal, which is transferred from the processor 1 8 to the earpiece 5 via a D/A converter (not 

45 shown). 

[0016] The processor 1 8 also forms the interface to the peripheral units of the apparatus, including a RAM memory 
17a and a Flash ROM memory 17b, a SIM card 16, the display 3 via an LCD driver 13, the keypad 2, and an identifica- 
tion unit 20 (as well as data, power supply, etc.). 

[0017] As disclosed in one earlier patent application GB 9903258.3 filed 12. February 1999 by the assignee the 
so keys 40 (see fig. 6,7 and 8) in the keymat 43, 44 are formed integrally by deep drawing a plastic foil 42 and filling the 
cavities with a suitable plastic material in order to provide actuation taps for closing switches on the Printed Circuit 
Board of the phone when the key is depressed. Each key 40 is provided with one tap 41 and in the preferred embodi- 
ment the scroll keys 10 is provided with two taps 41 in order to indicate whether the cursor should be moved upwards 
or downwards. 

55 [0018] The position 101-120 of the switches on the Printed Circuit Board (PCB) is indicated in fig. 5. The table 
below illustrates the relation between the position of the switches on the PCB and the functionality of the keys of the 
phone shown in fig 3 and 4, respectively. 
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Position 
No. 


Functionality of switch 
in the fig. 3 key layout 


Functionality of switch in 
the fig. 4 key layout. 


101 


Disabled 


Soft-key/ Multi functionality 
key 


102 


Soft-key/ Multi 
functionality key 


Scroll up 


103 


Disabled 


Soft-key/ Multi functionality 
key 


104 


Clear key 


Clear key 


105 


Scroll up 


Alphabetic/numeric character 
switch key 


106 


Disabled 


Scroll down 


107 


Disabled 


Call establishment key 


108 


Scroll down 


Call termination key 



109 


"1" 


"1" 


110 


"2/abc" 


"2/abc" 


111 


"3/def 


"3/der 


112 


"4/ghi" 


"4/qhr 


113 


"5/jkT 


"5/ikl" 


114 


"6/mno" 


"6/mno" 


115 


"7/pqrs" 


"7/pqrs" 


116 


"S/tuv" 


"8/tuv" 


117 


"9/wxyz" 


"9/wxyz" 


118 


"7+" 


"*/+" 


119 


"0" 


"0" 


120 


-r 


-r 



Table 1 Relation between position of the switches on the PCB and associated 

40 

key functionality 



45 [0019] rt is seen from table 1 how a common switch layout (fig. 5) may serve different key layouts (fig. 3 and fig. 4). 
In order give the processor 18 a possibility to recognize the present key layout determined by releasable housing part 
assembly, e.g. the exchangeable front cover 21 , 22 and the associated key pad 43, 44, it communicates with an identi- 
fication means, such as the identification unit 20, included in the housing part assembly for identifying the housing part 
assembly. The processor 18 controls the terminal and the display means in dependence of the identified housing part 

so assembly. 

[0020] A preferred embodiment for the interface between the identification unit 20 and the processor 1 8 is schemat- 
ically shown in fig. 10. A connector including two connector part 23 and 25 is provided in the mechanical interface 
(marked with a dotted line) between the phone and the exchangeable front cover 21 , 22. The first connector part 23 in 
the phone is provided with a number of resilient legs 24 (in the preferred embodiment six legs) for establishing a reliable 
55 electrical connection with metallic pads on the second connector part 25 integrated in the exchangeable front cover 21 ; 
22. This kind of connectors are presently used for SIM card connections and a connector from the company Amphenol- 
Tuchel having the part number C707 10M006 0762 may be used for this purpose. The second connector part 25 has 
basically a plurality of pads (in the preferred embodiment six pads) being connected to the identification unit 20. When 
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the processor 18 asks the identification unit 20 about the key layout the identification unit 20 responds and the proces- 
sor interprets the closing of the switches according to this information. 

[0021] A preferred embodiment of the identification unit 20 will be explained with reference to fig. 11. For this 
embodiment the identification unit 20 acts as an almost complete computer system communicating with the phone via 

5 the connector 23, 25. The core of the identification unit 20 is the controller 31 (a microprocessor usually called CPU). 
The CPU is able to execute an instruction set that ultimately defines the capabilities of the card. Preferably the instruc- 
tion set is permanently wired into the memories of the identification unit 20. Higher level functions are permanently 
stored in the memory, indicating to the CPU what to do, when, and how to do it These functions could be considered 
as being the operating system of the identification unit 20. The controller 31 always takes care of the memory manage- 

10 ment for the memories on the exchangeable front cover 21 , 22. Any external (from the phone) access to the card mem- 
ory or functions is performed through the CPU (controller 31). The operating system of the identification unit 20 is also 
used to define executable functions eventually stored in the user/application memory 36. 

[0022] Furthermore the identification unit 20 includes a memory area 33 including memories 34-36, protection cir- 
cuits 39, a reset circuit 32, a clock 37 and input-output means 38 (including the terminal pads of the connector 25). All 
is these units may communicate via a common bus 30 and the controller 31 may communicate with the processor 18 in 
the phone 1 via the connector 23, 25. 

[0023] The user/application memory 36 is protected by the controller 31 , which filters the data flow, manages data 
storage and reading, and runs preprogrammed executable functions. All the information required by the processor 1 8 
is stored in the user/application memory 36. In a preferred embodiment of the invention the communication between the 

20 processor and the identification unit 20 is secure based on public key encryption. 

[0024] The software architecture shown in fig. 9 is known as Intelligent Software Architecture (ISA), and the soft- 
ware architecture is used in terminal, e.g. a cellular phone, according to a preferred embodiment of the invention. An 
Operating System 80 has a Communication Manager 82 controlled by the processor 1 8. The Communication Manager 
82 handles the communication between a number of Applications 81 and a number of Servers 83. 

25 [0025] The Applications 81 .1 -81 k and 81 .(k+1)-81 .n, and the Servers 83.1 -83. m communicates under control from 
the Communication Manager 82. The Applications 81 uses the services from one or more Servers 83 to build features, 
and to present the features to the user via the Ul panels. 

[0026] A Server 83 controls a resource and provides an interface that allows other entities to access the controlled 
resource. The Servers 83 controls, e.g. the Ul setting, the audio, the ID of the releasable part and the accessed cellular 
30 network, but only access the resource when requested via the Communication Manager 82. A server may use services 
provided by one or more other servers as a part of its own services, but the server does not present information to the 
user via the U I panels. 

[0027] A Subsystem 84 is an autonomous part of the MCU SW, with a special service interface to the other Sub- 
systems 84. These Subsystems 84 may include a number of subsystems 84.1 -84. p, such as GSM SW 84.1, SIM SW 

35 84.2, and Energy Management 84.p. 

[0028] The Hardware Drivers 85 are the interface to the Hardware Resources 86 of the phone. According to a pre- 
ferred embodiment the processor 1 8 requests ID information from the identification unit 20 via the appropriate driver 89, 
and when this ID information is received the processor 18 checks the ID by means of ID control server Servers 83.2. 
When the ID of the releasable part is accepted the Ul application 82.1 uses the appropriate Ul style server 83.1-83.k 

40 for controlling the keyboard and the display in a proper way according to the identified front cover part. 

[0029] It is essential for the invention that the software for operating the terminal is stored inside the terminal and 
that the identity unit just informs the processor 1 8 about the software applications and servers to be used. 
[0030] When the processor 18 of a phone in step 200 in fig. 12 detects a possible changed front cover — either by 
means of not shown microswitch mechanically activated when one of the resilient legs 24 of the terminal part 23 is 

45 depressed (or by a periodical check of changed peripherals) — it starts in step 201 to check whether a front cover has 
been mounted. 

[0031] In step 201 the processor 18 checks whether a front cover has been mounted on the phone. Basically the 
check may be done by checking whether the one depressed resilient legs 24 of the terminal part 23 remains depressed 
when a predetermined period of time (e.g. 2 seconds) has expired. If no front cover is mounted the processor goes back 

so to step 200 and waits for a new indication. 

[0032] If the checking in step 201 was positive the processor sends a request in step 202 to the identification unit 
20 of the front cover and asks the identification unit 20 to identify itself and thereby the front cover. In step 203 the proc- 
essor checks whether a response has been received within a predetermined period of time. If not, the front cover is 
deemed not to be a genuine accessory and therefore the processor 18 in step 204 displays an error notice, "the front 

55 cover is not a genuine accessory", in the display 3. 

[0033] If a response is received in step 203, but the ID of the identification unit 20 does not fit with valid ID'S stored 
in a look-up table in the ROM memory 17b, the front cover is deemed not to be a genuine accessory and therefor the 
processor 1 8 displays the error notice in step 204 in the display 3. However if the processor 1 8 recognizes the ID of the 
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identification unit 20 the front cover is deemed to be a genuine front cover then the processor 18 in step 206 controls 
the phone to act according to this. Then the processor goes back to step 200 and watts for a new indication. 
[0034] The preferred embodiment is related to a cellular phone having an exchangeable front cover, but the inven- 
tion generally relates to a method of controlling the operation of a handheld computing terminal. The terminal, e.g. a 
handheld phone, an organizer, a PDA has a releasable part, and when this part is connected to the handheld computing 
terminal, the terminal identifies the releasable part by means of a controller integrated in the handheld computing ter- 
minal. Then the controller controls the terminal in dependence of the operation of a data input means provided in said 
handheld computing terminal, and interprets data inputted via said data input means in dependence of the identified 
releasable part 

[0035] The invention has in the preferred embodiment been described together with an intelligent identification unit 
20 being able to respond to a request — basically in a hand-shaking procedure, whereby it is partly verified that a front 
cover is placed on the phone and that this front cover is a genuine cover. The main idea is to select software in the ter- 
minal in dependence of the recognition of the releasable part of the phone. 

[0036] If the security is not desired as an important feature, the identification unit 20 may be replaced by one or 
more pins cooperating with microswitches on the terminal in order to identify the replaceable part 
[0037] The invention is not limited to the above-described examples or to the drawings showing examples of an 
embodiment, but can be varied within the scope of the appended claims. 

Claims 

1. Communication terminal comprising: 

• a user interface having a keypad and display means, said key pad is included in a releasable housing part 
assembly; 

• a processor controlling the terminal in dependence of the operation of the user interface; 

• identification means included in said housing part assembly for identifying the housing part assembly; 

• said processor controls the display means in dependence of the identified housing part assembly; and 

• the functionality of at least one of the keys of the keypad is displayed in the display, and the processor controls 
the display of the functionality of said at least one of the keys in dependence of the identification of the front 
cover. 

2. Communication terminal according to claim 1 , wherein the releasable housing part assembly is an exchangeable 
front cover for the terminal. 

3. Communication terminal according to claim 2, wherein the identification means includes a first connector part inte- 
grated in exchangeable front cover for the terminal and said first connector part communicates with a second con- 
nector part integrated in a main housing of the terminal. 

4. Communication terminal according to claim 3, wherein the first connector part integrated has a mechanical inter- 
face, and said second connector part has means for sensing said mechanical interface. 

5. Communication terminal according to claim 4, wherein the mechanical interface of the first connector part inte- 
grated is provided as at least one projection that in the assembled conditions is biased towards at least one corre- 
sponding microswitch of the second connector part. 

6. Communication terminal according to claim 1 , wherein 

• a main housing of the terminal is provided with a plurality of switches; 

• said releasable housing part assembly is provided as a front cover, and the keys of the keypad has respective 
activation means for cooperating with respective ones of said plurality of switches; and 

• said processor interprets the switches activated by key presses in dependence of the identification of the front 
cover. 

7. Communication terminal according to any of the preceding claims, wherein the processor controls the terminal to 
have one, two or three keys with key functionality's displayed in the display in dependence of the identification of 
the front cover. 
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